Acute appendicitis is the most common cause of acute abdomen and on rare occasions can present atypically with a retroperitoneal abscess. In this report, we present a rare case of acute appendicitis combined with iliopsoas muscle abscess. A laparoscopic appendectomy and iliopsoas abscess drainage were performed by a one-step laparoscopic procedure that did not incur any intraoperative or postoperative complications. The results of this case demonstrate that the laparoscopic approach is feasible and effective for the treatment of appendicitis complicated by retroperitoneal abscess.
Introduction
Acute appendicitis is the most common surgical emergency encountered by general surgeons. In the majority of cases, the underlying cause is unknown, and on rare occasions, appendicitis can be complicated by a retroperitoneal abscess. We performed a PubMed search of published literature from 1955 to 2016 using the keywords "appendicitis", "retroperitoneal abscess", and "iliopsoas abscess", and identified 23 cases. Most cases were treated with open appendectomy with drainage, while laparoscopic surgery was performed only in three cases. In this report, we describe the successful management of complicated appendicitis with iliopsoas abscess through minimally invasive laparoscopic surgery.
Case Report
An 80-year-old woman presented to our hospital's orthopedic clinic with a 1-month history of right hip pain. The results of a hip and pelvic radiograph were unremarkable, and there was no abdominal discomfort reported on physical examination. The patient was admitted and treated conservatively, and 3 days after admission, a computed tomography (CT) scan was performed due to uncontrollable fever, leukocytosis (up to 19,690/μL), and right lower quadrant (RLQ) tenderness. This revealed appendicitis and a right iliopsoas abscess. The tip of the appendix was attached to the abscess without definite delineation, and enhanced peritoneal infiltration was noted around the appendix (Fig. 1A) .
A decision was made to treat the patient laparoscopically. A 2 cm linear incision was made on the umbilicus and a glove port (Meditech Inframed, Seoul, Korea) was positioned, providing both 360° wound protection and circumferential atraumatic retraction (Fig. 1B) . After identification of the appendiceal tip forming fistula tract with the abscess ( Fig. 2A, B) , laparoscopic appendectomy and drainage were performed. In order to drain the abscess, a 5 mm port incision was made in the RLQ (Fig. 1B) . The bacteria culture for abscess revealed Enterococcus faecalis and the patient was subsequently treated with ciprofloxacin (400 mg intravenous twice daily) and metronidazole (500 mg intravenous three times daily) for 1 week. The patient was discharged 2 weeks after surgery with a normal physical examination and normalized laboratory results. A follow-up CT revealed an interval decrease in the size of the abscess from 3.1 × 2.6 × 5.9 to 1.9 × 1.4 × 3.9 cm (Fig. 2C) . The patient was reviewed in clinic 2 weeks after discharge, at which time she showed no signs of infection and had normal laboratory results, as well as CT evidence of complete regression (Fig. 2D) .
Discussion
Appendicitis is the most common intra-abdominal condition that requires emergency surgery with a lifetime risk of 6.7% for women and 8.6% for men [1] . The majority of acute cases are managed laparoscopically; importantly, the risks and benefits of this surgical approach do not differ between complicated and uncomplicated cases. In our hospital, we have been performing laparoscopic appendectomy using the single port approach since 2011, even in cases of complicated appendicitis.
An iliopsoas abscess is a type of infectious myositis that may complicate diabetes mellitus and even minor muscle trauma [2] . Most iliopsoas abscesses are easily diagnosed via ultrasound, CT, or magnetic resonance imaging. Microbiology culture results of secondary iliopsoas abscesses are usually positive for enteric flora such as Escherichia coli, enterococci and anaerobic microorganisms, and in our case, Enterococcus faecalis was isolated [3] . Gastrointestinal inflammatory diseases such as appendicitis, Crohn's disease, diverticulitis, and colon carcinoma are the most common causes of iliopsoas abscess [4] . It was uncertain, in our case, whether the iliopsoas abscess was secondary or not, because of atypical pattern of abdominal pain and the possibility masking another bacterial culture by the fistula tract between appendix and iliopsoas abscess. CT-guided percutaneous drainage is a usually performed treatment option in iliopsoas abscess. Surgery should be considered for the failure of percutaneous catheter drainage, the presence of contraindications to percutaneous drainage and some cases of secondary abscess [5] .
In this case, we successfully treated a patient with appendicitis and iliopsoas abscess through single port laparoscopic appendectomy and abscess drainage, followed by a 1-week course of antibiotics. This surgical approach was feasible and 
